Formation of calyx-like contacts preferentially on appropriate target neurons in culture.
The availability of culture systems for both Edinger Westphal and ciliary ganglion neurons has made it possible to examine the interactions in culture between two populations of vertebrate neurons that synapse in vivo. In the chick, Edinger Westphal neurons provide the sole presynaptic input to the ciliary ganglion and, through this projection, are responsible for the control of lens curvature (accommodation), iris constriction, and possibly smooth muscle function in the choroid layer of the eye. When embryonic chick Edinger Westphal and ciliary ganglion neurons were combined in culture and stained for enkephalin-like immunoreactivity to visualize Edinger Westphal terminals, stained calyx-like contacts were observed that resemble the calyciform terminals formed between Edinger Westphal processes and ciliary neurons in the ciliary ganglion in vivo. Although stained calyx-like contacts could also be found in Edinger Westphal-alone and ciliary ganglion-alone cultures, many more were observed when the two cell types were cultured together. The increase depended specifically on the ciliary ganglion neurons since substitution of either dorsal root ganglion or sympathetic ganglion neurons for them in the cocultures did not increase the number of calyx-like contacts staining positive for enkephalin over those present in cultures of Edinger Westphal neurons alone. When Edinger Westphal neurons were grown simultaneously with dorsal root and ciliary ganglion neurons, calyx-like contacts with enkephalin-like immunoreactivity were found to terminate preferentially on the latter. These findings suggest that vertebrate neurons can form morphologically specific contacts preferentially on appropriate target cells in culture in the absence of many of the potential cues present in the intact tissue.